Evaluating the 'reliability' of filtration rate measurements in bivalves is troublesome. It is true as stated by Cranford (2001) that filtration rate measurements require close attention to the potential negative effects of experimental conditions. It is important to measure the actual filtration rates in the field with in situ methods, which should be reliable, i.e. verified against another (more reliable) method under controlled conditions in the laboratory. It would be interesting to see results of such calibrations and also to find an explanation of why filtration rates of bivalves in some cases may be quite different when feeding on a diet of natural seston rather than on a 'laboratory diet' of algal cells.
My examination of available data on filtration rates in bivalves showed that most laboratory methods agree well when the necessary prerequisites are fulfilled (Riisgård 2001a) . But it remains a matter of discussion whether the filtration rate is 'physiologically regulated' (Bayne 1993 , 1998 , Cranford & Hill 1999 , Hawkins et al. 1999 or whether it should be conceived as a 'basically autonomous process' (Jørgensen 1990 , 1996 , Riisgård 1991 , Clausen & Riisgård 1996 , Riisgård & Larsen 2000 . Therefore, I recently wrote a follow-up paper in which I attempted to find starting points for solving the current controversy (Riisgård 2001b) . I called attention to the lack of adequate definitions of what is meant by 'physiological regulation' of the filtration rate and I proposed a set of definitions, which are examined in light of bioenergetics. Against this background support was found for assuming that the filtration rate capacity may be constantly used within a certain phytoplankton concentration interval, from a 'lower trigger level' (about 0.5 µg chl a l ). Prevailing algal concentrations in non-eutrophicated waters lie often between 1 and 5 µg chl a l -1 (Riisgård & Larsen 2000) and it is therefore reasonable to suggest that the maximum filtration rates listed by Riisgård (2001a, Table 1 therein) may often -or usually -be realised in nature. However, using the in situ bio-deposit method, Cranford & Hill (1999) concluded that 'bivalves seldom utilise their full clearance potential in nature' and that laboratory measurements of filtration rates 'appear to be of limited application for predicting feeding activity in nature'. This statement appears to lack substantiation as does the recent comment by Cranford (2001) that bivalves 'more often feed at a much reduced rate' compared to the filtration capacity, 'on average 320 to 1365% higher than the in situ measurements'.
Clearly, in situ methods are needed and the biodeposit method may be a candidate, but the preconditions for use of the method should be further tested, and field studies should be supplemented with video observations of valve gape. Further, the potential problems of placing 25 large (shell length L = 77 mm) mussels in a 'bivalve cage' on top of the 'new type of sediment trap' constructed for bivalve studies (Cranford & Hill 1999, Fig. 1 & Table 1 therein) should also be thoroughly evaluated. With a potential ability of these mussels to filter a water volume of about 25 × 13 = 325 l h -1 (using the equation for individual filtration rate F as a function of shell length L found for M. edulis by Kiørboe & Møhlenberg [1981] : F = 0.0012L 2.14 = 13 l h -1 ) it seems likely that only a fairly strong water current through the mussel cage would eliminate re-filtration (recirculation) and thus prevent underestimation of the true filtration rates (volume flow rates). For the solution of the related problem of re-filtration within a group of mussels in a flow-through chamber, see Riisgård & Møhlenberg (1979, Figs. 1 & 2 therein): clearance rate as a function of flow rate through the mussel chamber was measured, and it was found that above a certain flow rate the clearance values form a plateau where the clearance rate is representative of the filtration rate. A similar test in a controlled flume is required to evaluate the bio-deposit method. Subsequently, a current meter combined with the sediment trap may identify time periods during, e.g., the tidal cycle (cf. Cranford & Hargrave 1994 , their Fig. 2, Cranford et al. 1998 Fig. 1 ), where the water flow rate is too slow to eliminate re-filtration in the bivalve cage -or perhaps too high, causing 'flow-induced inhibition' of the filtration rate (Wildish & Miyares 1990 , Wildish & Saulnier 1993 , and clearly, a strong current could prevent the collection of all bio-deposits. Other reasons why the in situ bio-deposit method may underestimate the 'reliable' laboratory filtration rates include closure of valves during periods with either very high algal concentrations (Fig. 1) or algal concentrations below the 'trigger level' for cessation of filter-feeding activity.
One drawback of using the in situ sediment trap is the elevated position of the bivalve cage 1.5 m above the sea bed where both the current-speed and algalconcentration regimes may differ from those at the sea bed (Fréchette et al. 1993 , Dolmer 2000a . Due to grazing impact by benthic filter feeders, vertical algal concentration profiles may be pronounced up to 1-2 m above the bottom, and feeding activity in mussels elevated above the bottom does not represent the actual situation on the sea floor. When interpreting in situ data, it is necessary to distinguish between actual individual filtration rate and realised consumption or grazing by a group/population of bivalves.
Based on the above account it is difficult to accept the statement by Cranford & Hill (1999) that 'the similarity of actual and calculated growth provides a high level of confidence in the accuracy of reported in situ clearance, ingestion and absorption rates'. The energy budget calculations referred to cannot easily be verified, but inspection of Table 1 in Cranford & Hill (1999) shows that 'start' or 'finish' values for body dry weights for both the scallops and mussels are missing in 4 cases in the autumn sediment-trap deployments, making estimates of the actual growth impossible. In the June-July experiments, the actual growth of Mytilus edulis was negative, -0.9 g dry wt over 38 d or about -20 J h -1 , which is about twice the metabolic energy loss (9.5 J h -1 ). Further, the 'water processing potential' for M. edulis (estimated as the ratio between filtration rate, F, and respiration rate, R, see Riisgård & Larsen 2001) can be estimated to be 0.750/0.475 = 1.6 l of water pumped per ml of O 2 consumed. This value is rather low for an obligate filter feeder according to Table 3 in Riisgård & Larsen (2000) which shows F/R-values for various filter-feeding invertebrates (sponges, bryozoans, polychaetes, ascidians, etc.). In the case considered, the mean ambient phytoplankton concentration would need to be as high as 16 µg chl a l -1 just to cover the maintenance metabolic requirement of the mussels.
Obviously, there is a need for field measurements of phytoplankton concentrations in the bottom-near water close to filter-feeding bivalves combined with observations of the feeding behaviour. For different areas and different times of the year, the percentage of total time that filter-feeding bivalves exploit their filtration rate capacity could in this way be determined.
Although it is difficult to directly measure the filtration rates of bivalves in their natural environment, laboratory studies have shown that filtration rate in mussels is correlated with opening degree of the valves (e.g., Møhlenberg & Riisgård 1979 , Riisgård & Randløv 1981 , Jørgensen et al. 1988 . In Mytilus edulis high algal concentrations may cause overloading of the alimentary canal and subsequently cause valve closure and reduction of the filtration rate, i.e., 'saturation reduction'. This has been demonstrated in many laboratory studies (Riisgård 1991) , but recently also observed in the inner part of the heavily eutrophicated Limfjorden (Denmark) by Møhlenberg (1999) , who studied the filterfeeding activity of M. edulis by means of underwater video. At the same time as determining the degree of valve opening by video, the concentration of chlorophyll a in the near-bottom water was measured. It was found that the filter-feeding activity was dependent on the algal concentration: when the concentration exceeded about 10 µg chl a l -1 this caused a reduction of the valve gape and thus the filtration rate (Fig. 1) .
Such reduction of filtration rate is presumably caused by 'pure food' in the digestive system, not inorganic silt. Even relatively high concentrations of silt or resuspended bottom material (up to 20 mg l -1 ) have no effect on the filtration rate because the mussels are able, by means of their labial palps, to efficiently reject inorganic particles as pseudofaeces (Kiørboe & Møh-lenberg 1981 , see also Kiørboe et al. 1980 ). 308 Fig. 1 . Mytilus edulis. Filter-feeding activity, expressed as degree of valve opening (1.0 = maximum valve opening), in a natural population of mussels in the eutrophicated Limfjorden (Denmark) and nearbottom concentration of chlorophyll a. It is seen that chlorophyll a concentrations higher than about 10 µg l -1 cause reduced valve opening. Adapted from Møhlenberg (1999) Although more field studies along the above lines are needed, it seems reasonable for the time being to suggest that Mytilus edulis and other bivalves may constantly exploit their filtration capacity in the concentration interval from the lower trigger level up to about 5 µg chl a l -1 , as frequently found in noneutrophicated waters. Like in other ciliary filterfeeding invertebrates (Riisgård & Larsen 1995 , 2001 , the filtration process in bivalves may be conceived as basically autonomous in the lower end of the prevailing range of natural phytoplankton and silt concentrations.
No data obtained by means of the 'flow-through chamber method' are included in the list of 'reliable' filtration rates measured by means of different methods under optimal laboratory conditions (Riisgård 2001a , Table 1 therein). Erroneous use of this method (see also Riisgård 1977 Riisgård , 2001b has resulted in many incorrect values of filtration rates. The reason for not including a number of other data in the same table is explained in the following. Filtration rates in the scallop Placopecten magellanicus have been determined both in the laboratory and in nature (MacDonald & Thompson 1986 , Cranford & Grant 1990 , Grant & Cranford 1991 , Cranford & Gordon 1992 , but -as also pointed out by Jørgensen (1996) -the results are not easily reconciled and it is still unclear why a number of experiments have resulted in low filtration rates of natural seston. The rate at which P. magellanicus filtered suspensions of cultured algae agreed fairly well with rates measured in 2 other pectinids, Argopecten irradians (Riisgård 1988) and Chlamys hastata (Meyhöfer 1985 , Bernard & Noakes 1990 . C. hastata filtered natural sea water at the rate of 8.7 l h -1 g -1 , as measured with a thermistor flowmeter by Meyhöfer (1985) . Compared to this rate, the filtration rates reported for P. magellanicus by MacDonald & Thompson (1986) using the flow-through chamber method (with flow rates of 80 to 300 ml min -1 and ≤ 30% removal of natural particles down to a diameter of 2 µm) were low, only 0.6 to 1.3 l h -1 g -1
. The particles counted extended down into the range < 5 to 7 µm, where efficiency of retention rapidly declines in pectinids (Møhlenberg & Riisgård 1978 , Riisgård 1988 , Cranford & Grant 1990 .
In future studies, it is crucial that the method used should enable measurement of the maximum filtration rate, which should subsequently act as a reference value in longer-term studies of environmental factors. A precondition for studying possible physiological regulation of filtration rate in bivalves is the ability to make accurate and reproducible measurements. That was the main message in my MEPS 'stony road' review (Riisgård 2001a) . It is satisfactory to note that at long last we are now beginning a much needed discussion of the 'reliability' of filtration rates in bivalves.
